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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Evans et al (5,877,372) in view of Nierlich et al (5,998,685) and Brahma et al 

(5,482,616). 

The Evans reference teaches selective dimerization of isobutylene to produce 
diisobutylene in the presence of a sulfonic acid resin catalyst such as Amberlyst A-15. 
The diisobutylene product is then hydrogenated in the presence of a hydrogenation 
catalyst to form the product isooctane. See col. 1, lines 5-10 and 36-37 and col. 2, lines 
5-44. Evans also teaches that a variety of hydrogenation catalysts may be utilized (col. 
4, lines 34-36). 
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Evans does not teach that the diisobutylene stream contains minor amounts of 
sulfur impurities and nor does the reference teach the step of removing the sulfur 
impurities employing a large pore zeolite. Evans also does not teach the claimed 
zeolites and a supported nickel hydrogenation catalyst. 

The Brahma reference teaches that in a hydrogenation process a problem is 
often encountered in that the feedstock comprises sulfur impurities that adversely 
affects the life of a hydrogenation catalyst. Brahma discloses much attention has been 
directed to removing the sulfur impurities prior to hydrogenation. See col. 1 , lines 12- 
18. Brahma further discloses the catalyst containing a hydrogenation component, i.e., 
nickel, on a support material. See col. 1, lines 39-45 and col. 2, lines 44-53. 

The Nierlich reference is cited for its teaching of utilizing zeolites X and Y to 
remove sulfur compounds from a hydrocarbon feedstock. See col. 5, lines 1 1-35. 

It is notoriously known in the general art of hydrocarbon conversion process the 
hydrocarbon feedstock comprises some level of sulfur impurities so that the conversion 
process would necessarily produce a product containing some level of sulfur impurities. 
As evidence, Brahma is cited for its disclosure hydrocarbon feedstock comprises sulfur 
impurities that adversely affect the life of a hydrogenation catalyst. Thus, in the process 
of Evans, it is expected that the dimerization product would contain some level of sulfur 
and, especially, in light of the fact that the dimerization process of Evans is 
indistinguishable from the instant claimed invention, i.e., same feed (isobutylene) and 
same catalyst (sulfonic acid resin). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Evans by removing the sulfur 
impurities contained in the dimerization product with a zeolite sorbent because Brahma 
teaches sulfur impurities have deleterious effect on a hydrogenation catalyst and 
Nierlich teaches sulfur impurities may be removed with a zeolite such as zeolite X and 
zeolite Y. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Evans by utilizing a nickel 
supported catalyst because Evans discloses that a variety of hydrogenation catalysts 
may be used and Brahma discloses a supported catalyst comprising nickel as an 
effective hydrogenation component. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to In Suk Bullock whose telephone number is 571-272- 
5954. The examiner can normally be reached on Monday - Friday 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Walter D. Griffin 

I B. Primary Examiner 



